Gift-exchange Game Theory for Gamification on Digital

Data Collection Systems by Supriyanto, Supriyanto & Fahana, Jefree
LONTAR KOMPUTER VOL. 11, NO. 1 APRIL 2020   p-ISSN 2088-1541 
DOI : 10.24843/LKJITI.2020.v11.i01.p06    e-ISSN 2541-5832 




Gift-exchange Game Theory for Gamification on Digital 










Informatics Department, Universitas Ahmad Dahlan 
Yogyakarta, Indonesia 
1






Gamification is widely used to increase user motivation by applying game elements to a digital 
data collection system. The use of gamification can increase user involvement so that it has an 
impact on the quality and quantity of data obtained. But the application of gamification is not 
enough, because the use of game elements requires the right strategy to increase user 
interaction in the system. Game theory is a solution that needs to be considered to find optimal 
user interaction. This paper discusses the use of game theory to find the right gamification 
model in digital data collection using Gift-Exchange Game Theory (GEG). Game Theory is used 
to find user interaction models in the gamification system. GEG-Gamification implementation is 
compared to gamification implementation without Game Theory. The results obtained indicate a 
significant increase in user involvement in the implementation of gamification with GEG. These 
results raise the opinion that the need to use game theory in gamification to improve user 
interaction on the system. 
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1. Introduction 
One of the purposes of information systems is to collect data. The collected data can be used 
for management, determining development strategies, marketing strategies, and other systems 
that use data scientists. In recent years the popularity of the data scientist has increased rapidly. 
But not for all areas, a simple example is on ecotourism. The application of technology for 
ecotourism cannot produce decent data to be analyzed. This causes some ecotourism is not 
increased even go bankrupt. Various ways to improve the development strategy and sales so 
that it becomes a well-developed business. But the data to be analyzed is incomplete and even 
not available.  
This paper uses one of the ecotourism in Gunungkidul, Yogyakarta, Indonesia, for a case study. 
Ecotourism is used as a case study is Nglanggeran Ancient Volcano (GAP). GAP has been 
operating since 2011 until now. Quite a lot of information technology is used for management 
such as websites, online reservation systems, and e-tickets. But based on the data on the 
server, there are fewer than three hundred data. Small enough quantities for a system that has 
been running for more than five years. The problem is not the quality of information technology 
applied.  
The problem is not only the quality of the technology used, but there are other factors. One 
factor to consider is the involvement of visitors in the system. Visitor involvement is the key to 
the success of tourism in terms of the economy [1]. In Human-Computer Interaction, user 
involvement is very important as one indicator of the system usability. The motivation of users to 
use and engage in the system needs to be improved. Gamification [2] is an effective approach 
to increase motivation [3][4]. Gamification is applying game elements [5] in a non-game system. 
The game elements that are applied include rewards, leaderboards, and badges. 
Gamification has been used to improve the quality of learning and training[6][7]. Participants are 
motivated by giving rewards and badges for each question they complete. Gamification has also 
been used in positive treatment campaigns [8]. Another example of gamification in the health 
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sector is Nike + application for sports activities [9]. Users get badges for certain distances that 
have been passed. Users can also compare the usage of other users in the community 
leaderboard. The application of gamification in the tourism [10] sector also provides several 
advantages: simplifying promotion, increasing manager productivity, increasing user loyalty, and 
providing education [11]. 
Gamification cannot be directly applied in a data collection system. In the framework of the 
design of the gamification system, there are steps to determine the activity loop[5]. Activity loops 
are determined based on the business objectives of the players. Any activity that is necessary to 
achieve the business objectives. Gamification could not determine if the user is really involved, 
doing activities as designed by management. The application of gamification needs to consider 
the use of game theory.  
Game theory has been applied as an analysis for decision support systems in the economy [12]. 
The application of game theory can produce an analysis to determine policies according to 
market behavior. Game Theory is also used to analyze and model the Systems-of-Systems 
Engineering (SoSE) mechanism as a framework [13]. Game theory can be applied to SoSE in 
large scale applications but usually requires simulation techniques. The definition of the player 
and type of game depends on the engineering stage. Game Theory can be applied almost at all 
stages of the SoSE, especially acquisitions, designs, and operations. 
Game Theory is even applied to the mechanism of selection and retrieval of information in the 
data warehouse [14]. The player-defined is the query process and operational costs. The goal is 
to produce a framework to maximize operational costs when the process of displaying 
information from a data warehouse. Application of Game Theory can also be found in the 
optimization of algorithms to detect false data and improve service quality on wireless sensor 
networks (WSNs) [15]. The case study used is to increase the temperature of the data collected.  
Game theory with the Static Prisoners' dilemma model, Static zero-sum, Stackelberg is also 
used to solve problems in security and privacy issues [16]. The solution is obtained by finding 
equilibrium according to the features. Game theory has been used in crowdsourcing and the 
peer review system [17]. The application of game theory to the peer review system was quite 
successful in increasing motivation and efficiency in the review process.  
Game theory ensures any activity or action that is done or not done by the user in the system. 
This paper discusses the design of gamification models with the application of game theory to 
increase visitor motivation to be involved in digital data collection systems. The output of the 
implementation of game theory is a model of interaction between the players (users) involved. 
This interaction model is generated to produce game elements that will be implemented in the 
system.  
 
2. Research Methods 
2.1. Theory of Game 
The use of game theory aims to optimize solutions in the context of conflict [18]. Managers want 
visitors to share the content of their travel stories, while visitors feel they don't need to share. 
The question is what the manager must do and to achieve his goals. There are several 
important elements in game theory: 
a. Players - entities that act as decision-makers. 
b. Strategy - the player's plan to act based on previous knowledge or action. 
c. Payoff - the thing the player gets after acting. The payoff can also be influenced by the 
actions of other players. 
d. Outcome - the result of the whole game. 
e. Equilibrium - the most stable outcome is the most favorable outcome for the players. It is 
clear that the main goal is to determine the equilibrium of all players.  
The basic concept of game taken from the economic activities of sellers and buyers. But the 
basic concept of this game is not quite relevant to the activity in the data collection system. The 
activities of the digital data collection system are more relevant to employee and employer 
LONTAR KOMPUTER VOL. 11, NO. 1 APRIL 2020   p-ISSN 2088-1541 
DOI : 10.24843/LKJITI.2020.v11.i01.p06    e-ISSN 2541-5832 




activities. This activity is modeled by gift-exchange-game (GEG) [19]. GEG has become 
standard for labor relations modeling. GEG models the employer and employee [20] as a player, 
as shown in Figure 1. Employers offer jobs with a certain wage value as an initial action game. 
The action of the employee is to accept the job offered or not at all. GEG does not have 
equilibrium because the worst possible outcome is that no player is harmed. The number of 
wages given may have an effect on the results. The higher the wages offered, the more people 




Figure 1.  The Gift-Exchange-Game Scheme 
 
2.2. Gamification Design  
The design of the gamification model uses the D6 framework. This framework has six stages 
[21][22].  
a. Define Business Objectives 
The first most important step is to determine the objectives of gamification. The objective is 
to increase the involvement of visitors or tourists in the process of collecting data. The data 
collection discussed is data collection on ecotourism activities by utilizing information 
technology and social media. The involvement of the end is crucial to the success of the 
digital data collection process. The increasing number of visitors involved, the more data 
collected. 
b. Delineate Target Behaviours 
The second stage is designing behavioral targets to be achieved in the gamification system. 
Targeted behavior includes the behavior of the actors involved in the game. First is the 
behavior of visitors who voluntarily post their travel experience to social media and are 
connected to the manager's system. The second is the manager's behavior that gives 
intensive visitors involved. Managers must be able to determine the right intensive giving 
strategy.  
c. Describe Player 
The third stage is to describe the player. Players in the digital data collection gamification 
system are Managers and Visitors. This is in line with GEG's explanation, which states that 
there are two players, namely employer, and employee. Managers are interpreted as 
employers, while Visitors are employees. 
d. Devise Activity Loops 
The fourth stage is devising the activity loop by considering the GEG theoretical model. The 
GEG scheme in gamification is shown in Figure 1. Figure 1 describes the activities of the 
players in the gamification system. The first player became the initiator by making the first 
step, namely offering rewards for visitors who were willing to be involved in the data 
collection process. Rewarding runs if the visitor as the second player takes the next step. 
employer 
employee 
v, v' 1, 0 
employee 
0, 1 u, u' 
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The next step is to post a tour and connect with the manager by including a specific 
hashtag. Payoff obtained by each player is written at the far right of Figure2. The worst 
payoff from GEG is zero for all players. 
 
 
Figure 2.  The Gift-Exchange-Game Implementation 
 
e. Determine Fun  
The fun element in the fifth stage is determined by how big the bid and the type of post-
challenge made by the manager. Visitors only take the next step after the manager steps. 
f. Deploy with Appropriate Tools 
The last step is to do deployment using the right tools. Managers already have a system 
that has been running routinely, a web-based information system. The gamification system 
integrates the social media and web-based information systems of the manager. This 
integration will produce visitor travel story data that use the right hashtag. 
  
3. Result and Discussion 
The system is made based on a web site with consideration of easy access. The system 
architecture utilizes social media Instagram services (API), as shown in Figure 3. 
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Figure 3.  Gamification System Architecture 
3.1. First Experiment 
The first experiment of gamification implementation was applied to enrich the content of the 
web-based information system. The goal is how to retrieve data from visitors' social media. 
Visitors are asked to enter a specific hashtag. The gamification system has not considered a 
game theory. Gamification only follows the basic elements of the game: leaderboard and 
badges. A leaderboard is made by taking posts with the most likes and comments. The 
leaderboard is displayed in real-time by retrieving data from Instagram via the API at certain 
intervals. 
The first try hasn't used GEG because the manager didn't take any steps. In other words, the 
action occurs only in one direction from the visitor as a single player. The experimental results 
show an increase in user involvement in visiting web-based information systems based on the 
amount of Instagram content. As a result, the number of visitors to web-based information 




Figure 4.  The result of the first experiment 
 
3.2. Second Experiment 
The gamification system is applied to testimonies of ecotourism product exhibitions. In this 
experiment, GEG has been implemented with simple game design. As Figure 5 shows, the two 
players (managers and visitors) have their steps. Just like the first try, visitors are asked to post 
photos/videos plus product testimonials. But before that, the manager did the first step by giving 
a gift offer. Steps taken by the manager must use the right strategy. The selection of the 
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maximum pay off. The leaderboard is no longer made using the most likes and comments data, 
but based on the evaluation of the judges determined by the manager. 
 
 
Figure 5.  2nd GEG Experiment architecture 
As in the first experiment, gamification was quite successful in increasing visitor engagement in 
the system. But the implementation of gamification that runs does not get much data. GEG 
implementation is still weak because there are only two steps managers are a bad gift or good 
gift. So that the payoff obtained by the two players during the experiment only comes from this 
formula 0:0, 1:1, and 10:10. Formula 0: 0 means that both players don't get the payoff, 1: 1 
means that both players get the minimum payoff and 10:10 both players get the maximum 




Figure 6.  The result of second experiment 
3.3. Third Experiment 
The next experiment is the implementation of gamification and GEG by creating a photo 
competition using Instagram. The event coincided with Indonesian independence day [23]. The 
manager, as the first player, starts to consider the amount of reward offered. Visitors are 
facilitated by using Instagram badges, namely likes and comments. The design of the game 
starting from the first step and the existence of managers offering gifts to visitors. By default, the 
participants who came post the first photo to mark the participation in the event. Furthermore, 
visitors can take another step by increasing the number of posts. The more posts, the higher the 
position on the leaderboard. The design of the third experiment demonstrated payoff GEG 
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Figure 7.  3rd GEG Experiment architecture 
 
The GEG design of this experiment allows visitors to do the post at least once. So that almost 
all payoff formulas can be produced, i.e., 1:1, 10:1, 1:10, and 10:10. The number of visitors who 
come is directly proportional to the amount of data that was successfully obtained. As a result, 





Figure 8.  The result of the third experiment 
 
4. Conclusion 
Based on the results of the implementation in the previous section, the implementation of the 
three experiments did use a slightly different system but still in the same situation. From the 
results can be concluded that GEG is quite effective in increasing the motivation of users to be 
involved in digital data collection systems. But the right strategy must be considered so that the 
players get the maximum payoff. GEG draft, as in the first and second experiments, should be 
avoided. At least every player gets a payoff even though it is minimal. 
The next job is how to create a digital data collection system where all user activities use their 
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